Direct effects of fructose metabolism on fatty acid oxidation in a recombined rat liver mitochondria-hish speed supernatant system.
The effects of fructose on the oxidation of [1-(14)C]palmitate in a rat liver mitochondria-high speed supernatant system have been investigated. This model system permitted study of the direct effects of fructose and the metabolism of fructose on fatty acid oxidation in the near absence of fatty acid esterification. Fructose inhibited the utilization of albumin-bound [1-(14)C] palmitate in the mitochondria-supernatant system, but did not affect fatty acid utilization by isolated liver mitochondria. Although fructose decreased the ATP content in the mitochondrial-supernatant system, the level of ATP throughout the incubation period was sufficient for maximal fatty acid activation. Fructose decreased the conversion of [1-(14)C]palmitate to 14CO2 and depressed the formation of total labeled oxidation products (14CO2 + 14C-labeled ketone bodies) in this system. The results suggest that fructose metabolism inhibited fatty acid oxidation in the mitochondria-supernatant system by competitive substrate oxidation and thereby decreased utilization of the added [1-(14)C]palmitate. The ihibition of L-[L-(14)C]palmitoylcarnitine oxidation, fructose was in all respects similar to its inhibition of palmitate oxidation, indicating that the site of fructose interaction was within the beta-oxidation sequence. These observations support the concept (Ontko, J.A. [1972] J. Biol. Chem. 247, 1788-1800) that the reciprocal changes in esterification and oxidation of palmitate caused by fructose in liver cells are primarily mediated via inhibitory effects on long-chain fatty acid oxidation.